BACKGROUND: Body weight loss occurring after a hypoenergetic diet or a gastroplasty could be followed by an increase in blood concentration of potentially toxic pollutants that can interfere with the hormonal system (endocrine disrupters). DESIGN: Thirty obese individuals recruited for gastroplasty were compared before and after treatment with 45 normal-weight people. MEASUREMENTS: Blood samples were analyzed for DDT, DDE, HCB and PCBs no. 28, 52, 101, 118, 138, 153 and 180, by gas chromatography -mass spectrometry.
Introduction
Pesticide use is one of several factors that have permitted maintenance of our supply of food in spite of a continued increase of the population. From 1951 to 1960, the major pests caused an estimated annual loss of US$6800 million in the USA alone. 1 The production and use of synthetic pesticides increased greatly from 1945 to 1975, with 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane (DDT) constituting the major production in the 1960s. Since 1970, the use of some organochlorines has been banned, leading to a reduction in their accumulation in the environment, but most of these compounds are still used in developing countries. Polychlorinated biphenyls (PCBs) are another group of chlorinated chemicals that are resistant to high temperatures and can conduct heat very easily.
2 Because of their electrical isolating properties, they became very attractive for the chemical industry and were produced for use as a heat transfer fluid, dielectric fluid in capacitors and transformers, fire retardant, etc.
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The use of any biologically active compound poses potential problems of toxicity. Persons most likely to be affected are those with direct contact, when manufacturing, formulating or using the compound. However, many more people are potentially affected. If the compound is used at any stage of food production, then residues or derivatives may persist in food and the entire population may be exposed to traces of the material. The human body burden associated with long-term exposure may or may not be associated with illness. Organochlorine residues are now suspected to act as endocrine disrupters. Many publications have established a correlation between levels of organochlorine pesticides in blood or tissues and male reproductive disorders, 3,4 precocious puberty 5, 6 and breast cancer, 7 -9 even if the possible etiological role in breast cancer development remains unclear. 10 -12 While there appears to be a consensus that body weight loss reduces the risk of several chronic diseases, an increase in blood concentration of these potentially toxic organochlorine pollutants can follow the weight reduction and be associated with a greater risk of endocrine disruption. 13 Since organochlorines and PCBs are stored in fat, body fat loss, reducing the storage capacity, is suspected to increase organ and blood concentrations. The demonstration was performed first with animal data, 14, 15 but more recently in obese patients during long-term dietary intervention. 13, 16 Our aim was thus to determine the impact of gastroplasty on plasma levels of pollutants, since gastroplasty is a surgical method which leads to a more dramatic, rapid and reliable reduction in body weight than diet.
Methods

Subjects
The present study involved 30 (eight men, 22 women) young obese individuals (body mass index (BMI) 37.2 AE 3.5 kg=m
2 ) who were submitted to a gastroplasty resulting in a 10% body weight loss in about 6 months. Two different bariatric techniques have been used in this study. Fourteen cases had a gastric by-pass according to Capella: 17 a 15 ml vertical gastric pouch is completely isolated from the main stomach, and anastomosed to a ROUX and Y intestinal loop measuring 60 -100 cm. The other 16 patients had a laparoscopic adjustable gastric banding 18 placed around the upper part of the stomach and delimiting a pouch of about 15 ml volume. Blood specimens were collected prior to the surgical intervention. The second sampling occurred after the patient weight was reduced by 10% (BMI 29.7 AE 3.1).
Control group
A control group that was matched for age, sex and area of living, consisted of 45 normal-weight young individuals (BMI 21.4 AE 6.8). For each individual, the blood sample was immediately centrifuged and serum was kept frozen at 718 C until assayed. A signed informed consent was obtained from each individual in the study.
Chemical analysis
The identification and quantification of chlorinated hydrocarbons and chlorinated pesticides ((1,1-dichloro-2,2-bis(p-chlorophenyl)ethylene (DDE), the major metabolite of DDT, DDT, hexachlorobenzene (HCB) and PCBs (congeners no. 28, 52, 101, 118, 138, 153 and 190)) in serum were done using a gas chromatographic analyzer coupled to a Tandem mass spectrometer detector. The analytical methodology is described and validated elsewhere. 19 Briefly, sample preparation included a liquid -liquid extraction (petroleum ether:diethylether, 98:2) followed by a solid-phase extraction (Bond Elut Certify, Varian). The eluate was evaporated to dryness, reconstituted in n-hexane and then injected into the gas chromatograph (Saturn 2000, Varian). The column was a HP-5 Trace from Agilent (30 m Â 0.25 mm internal diameter). Ionization by electronic impact occurred at 70 eV. All solvents were pesticide-grade quality. Reference standards of all compounds were obtained from Cambridge Isotope Laboratories (Andover,
Results were corrected for total lipid content calculated by the recommended method 20 after total cholesterol, free cholesterol, phospholipids and triglyceride measurements conducted using standard enzymatic procedure on a MEGA chemistry analyzer.
Statistical analyses
In paired samples (before and after body weight loss), the blood levels of chlorinated compounds adjusted for total lipids were compared using Student's t-test after normalization of the data's distribution. The same test was used to compare obese subjects with normal-weight people. Spearman's correlation coefficient was used to assess the relationship between body weight loss and changes in pollutant concentration. All results were considered to be significant at the 5% critical level (P < 0.05).
Results
As expected, chlorinated pollutants were found in plasma of almost every obese or control subject. The results for all detected compounds are presented in Table 1 . Only PCB 52 was never detected in cases and control subjects. The most frequently observed organochlorine was pp 0 -DDE, while PCBs 28, 138 and 153 were the more often detected PCBs.
Prevalence and concentrations of organochlorines and PCBs were increased in reduced-obese subjects (Table 2) . These increased concentrations were significantly correlated with decreases in body weight. In comparison to control subjects, plasma concentrations were found similar in the control and in the obese groups before surgery. PCBs and organochlorines increased significantly in obese subjects who lost at least 10% of their body weight (especially pp 0 -DDE and PCBs 153 and 180).
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Discussion
Because of their lipophilic properties, chlorinated pollutants are particularly persistent in living organisms and accumulate in fat over years. Chlorinated residues are found in almost every individual, even if their use was banned many years ago. Rachel Carson, in 1962, 21 was the first to express her concern about the consequences of pesticide use. Chemically induced disruption in mammals is a relatively new field of investigation, and remains a controversial issue. In spring 2000, when Time magazine devoted a special issue to the problems besetting the Earth and its life forms, endocrine disruption was not mentioned. 22 However, in specific cohorts, excess risks were reported in association with organochlorine pesticides or PCBs, but the pattern is inconsistent. Endocrine, reproductive and developmental systems are among the most sensitive to exposure to endocrine disrupters. 2, 3, 5, 7, 9 Since organochlorine pesticides and PCBs are stored in fat, it has been suggested that a significant weight loss could result in their mobilization and subsequent increased blood concentration. Results of the present study confirm what had already been reported in mice 14, 15 or in human during long-term dietary intervention. 13, 16 Because reduction in body weight is regarded as a key event in preventing many chronic diseases, the possible side effects related to a higher organochlorine body burden have to be considered. Most studies about fat that are potentially of toxicological interest involve carcinogenesis. Several tumors are more common in the overweight. 23 A possible relationship between obesity, estrogen production in fat tumors, and breast or endometrial cancer in women has been discussed. 24 On the other hand, the effect of starvation on storage of organochlorine pesticides or PCBs was studied in rats. 25 Mobilization of the body fat during starvation resulted in increased concentration of these compounds in the blood and in the remaining fat. However, due to loss of body weight, total body burden is reduced and the significance of mobilization of these compounds following storage will have to be evaluated separately for each compound in future studies before concluding a hazardous effect of these pollutants on patients undergoing a body weight decrease. Gastroplasty and plasma organochlorines level C Charlier et al
